Abstract
83
(e.g., Ramanathan and Carmichael (2008) ). It is a toxic pollutant to plant and human health, and 
99
Air pollution can also damage the built environment and cultural and archeological heritages 100 (Brimblecombe, 2003) . Monuments and buildings made with stones are vulnerable to air 101 pollution damage (Brimblecombe, 2003; Gauri and Holdren, 1981) . Sulfur dioxide, which forms 102 sulfuric acid upon reaction with water is the most harmful substance for the monuments as it can 103 corrode and damage them (Baedecker et al., 1992; Gauri and Holdren, 1981) . Indo-Gangetic reported that deposition of light absorbing aerosol particles (black carbon, brown carbon) and 117 dust is responsible for its discoloration (Bergin et al., 2015) . is increasing concern about poor air quality in Lumbini and the surrounding region. There is no 125 surface monitoring of air quality in Lumbini.
126
As a first attempt to understand air quality in Lumbini, we carried out continuous measurements 
Monitoring Instruments

165
The summary of instruments deployed in Lumbini is presented in USA), averaging and reporting data every 5 min. AE-42 was operated at a flow rate of 5 l min -1 .
178
As described by the manufacturer, ambient BC concentration is derived from light absorption at 179 880 nm using a specific mass absorption cross section. To obtain BC concentration in Lumbini,
180
we used a specific mass absorption cross-section value of 8 m 2 g -1 for the 880 nm channel. onwards. Figure 4 shows the monthly wind rose plot (using WRPLOT view from the Lakes 
Synoptic scale winds during pre-monsoon
264
The monthly mean synoptic wind for the month of April, May and June is presented in Figure 5 .
265
NCEP/NCAR reanalysis monthly data of winds at 1000 mbar were used to study the wind 
328
Average O 3 concentrations, over sampling period, in Lumbini were found to be higher than the 
Observation-model inter-comparison
337
Chemical transport models provide insight to observed phenomena; however, interpretation has 338 to take into account model performance before arriving at any conclusion. This section describes Figure 11 shows the NO 2 column value before, during and after both events. Even 450 for the NO 2 , maximum concentrations were observed during these two special events. contributing ~ 45% to PM 2.5 . For Lumbini, the contribution of modeled BC to PM 2.5 was ~ 10% 493 similar to the observed (9.2%) fraction of BC to PM 2.5 . Recent study conducted over nearby IGP 494 site, Kanpur (Ram and Sarin, 2011) found the average share of OC and EC in PM 2.5 to be ~45%
495
and ~5% respectively which is close to the values obtained by our model based calculation.
496
Natural aerosols mainly wind-blown mineral dust was ~ 25% of the fine mode PM in Lumbini.
497
Highest loading of dust is observed during the late dry period to early monsoon season in South 
Does fossil fuel or biomass influence the Lumbini air?
504
The aerosol spectral absorption is used to gain insight into nature and potential source of black that at 700 nm whereas fossil fuel absorption is about 2.6 times higher at the same wavelength.
524
The normalized curve obtained during both cooking and non-cooking period lies in between the to increase and reaches about 50%. Similar pattern was repeated during evening cooking hours.
543
Only during these two cooking periods, fossil fuel fraction BC was lower. Institute (LIRI) for proving the space and power to run the instruments at the LIRI premises.
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